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(57) Abstract: 




PURPOSE: A bit line precharge circuit Is provided, 
whicli can reduce current consumption in a self- 
refresh mode by precliarging a bit line/bit bar line 
after equalizing them. 

CONSTITUTION: According to a semiconductor 
memory device having a memory cell, a pair of bit 
lines(BL,/BL) connected to the memory cell and a 
sense amp amplifying data loaded on the bit line, 
the bit line precharge circuit comprises a level 
control part(420) including an equalization unit(MN5) 

and the first and the second precharge unit(MN3,MN4). The equalization unit is connected between the 
pair of bit lines and equalizes the pair of bit lines in response to an input of a bit line equalization signal. 
The first and the second precharge unit have channels connected in serial between the pair of bit lines and 
transmit a bit line precharge voltage(VBLP) to the bit lines in response to the input of the bit line precharge 
signal. 
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lAIEI mS^gEJOi -SiCK 

oKfAi, aioiam soiBiEiPi son dai i7i2|/g§iw^g xb#s t^B^oiot ttoi 01 B'^m 

OlEi^J: :S S5l^2J IFSi ■asai=«(Ref resh). g^^bla- ¥ED. 

^^:?| ESa^ Si^S^EI Ol^a^Xrow address)! S^F&W tSg^fe $IHEfS!§ S 

oiiisgor LH^MAi ssa ot^a^ofl si5B Ei=a:^ s?foi ^aaa. 

: 01 M (Se 1 f -tef >esh) EFIl zTD. 

CllS2i ;di:?h7:i SE°j §^ SE (Normal mode); TO-g-Elkai^l SE (Auto- ret resh mode), -i^-EIS 
ai4^l EEtSelf-refresh mode)" ?-!EEf£!(HI SlEIOi H tj^thOl 3 MM MOISi^ S 

ilElal, EEOBAI^ l/dS ge^gH, E|=a^l SEOIIAIS 3 ^BS" aOil ^ □ ggtt QBOlEhSl 

ME-EIEai>l EEDilAl^ £1^^^ i^ilOldHM tKA M^(Clock) 5! Blltigg 2 = 

(Off )Aj?lIl, 15.6ms.^7IWI II^E^ t.^ a^i! ElEai^l oW SQ. 

Et.^. s^^ SEu;xFg-EiEai^i. sEO)iAi*is EiEai.^^ m\?i 15.6ms g°HHi ^:^\/^ 
y\ ^E-Ei^ai^i aEOiiAi^ shAi sr^Q. ' 

»si-Ai, a^-Eeai^=i. eewiai^ ^eit:^ EfS(tRP)2i aoPF aoi:qDi., ^?\ .^E\n7i\ BS(tRP):?h 
aciEhE 5713 i5;6:ms-s.khi& s?iis .sss Eeai=9Shfli aa. 

diah SOL gEH2i. biMEi-a ^a>i-xi .gss seu 73•g-ElEal=^^ sEa east s^^s a^- 
Ei=ai^iM tstm si^Hs .oiM im :ia:7h a^asja. 

Om. S2H 7I#01I [&e bIMEha EEl^hT^I tisi s^s Ese g^eioi ^S?PIS t^Q. 

E IS gEH°j HIMEFoi ^ElTiFXI XIIDitlSEI g^tS ^S^PI ?lth M^EOlLh 

E 1(HI EAI^J- der^OI. EEU XF^-EIEai4^| EEfih 0^*^7^X|S lErEISai^^l SEOll 2\n 

t:!-?^! ais: g^:^tU^ ^EjTi^Tvl dsM SWIOIMCenable) AlgJQh 

E 2CHI EAl*H.yi-£h ^OL .SEH2J . tl|EE^l EEi?:hXl tlk^ TlldlMCHl ?3l 1 ?4EEi'°J(«IL1 )0I. £!7f£!5 ± 
9.^W M 1 3mM&(2]m Jin NMOS-E?HXr^Ei(MNl) 3EII1 TilOlMOil Xil -2 f-|EEh°](tfL2jO| 

oi:7fE|Il :^Sii:(HI ^11 2;?HnHA|Ei(22)^roi:0?]£lb^SB 2 NmS^ DBEEI W(210)lh 

1> 2 NMOS M2H7nii^E1(MNl)(MN2). 2^21^ ;Eai°^ d|EEi.oi(BL) S HlMHfEF 

2I(BL/)2F aiEIDI, M 1/ 2 ^§/^1l01<yH(SAP)(SAN):7|- ?S^(230)ah S^EIH, TilOIMOfl 

^mS.^ HIMEhei etF^i!2:?h a^Elil ^•'^'•21 ±Si.)^{}\\ dlMEfe]/BIMH|EhS(BL)(BL/)0| S^EIH Eai 
°ICHI^ H\ER[?} ^cLmX] 2^^(VBLP)0| M 3, 4 NMOS E2HXl:iE1(MN3)(MN4) HEjll TilOI^Oil 

HIHEhoj EshA!S:7KS^£IIl ^Siii^ il EaieiOil HIMEhei(BL) a drMH[Ehe!(BL/)0| 2^2^- 3SE|fe M 
5 NMOS M2H7:i>:E1(MN5)S ^SEI^ ai^ig^(220)e StJ^^Ch, 

OI2h &f SEH :7I#H1 HIMEI?!, =EI»73 llfg]^ SO. 

HlMEhSI ^th^H^ EElT^FXl AEi-°] 3, 4 NMIK" M?H7d>:EI (MN3^^^ S OIlEhOITa 4^B2i M 5 
NMOS ^2H XI ^iEi (MN5)g M AlOil 731 01*>CK 

^. HmEK}'mmi}±y[ ?}mO\m ^\^,U\EEm{Bl) S dlMdl-EFSI(BL/)2j M ai^(Full LeveDei Vcc 
SI :GM maAI?l3A1 §AIWI ai 3, 4 NMOS E?H73^El(MN3)(MN4)7f d|EEfe!(BL) 3 dl^ dEfSJ (BL/)g 

HiMEha 5Ei»7a aitvBLP) aias sEimsfTii aa. 

^'y\ :5.=NM0S. Ea.x|i;£|(MN5)7F HIEEiej(BL) 5! dl EdFEE! (BL/)S gSAIS'l^l SOU 

^ SI 3. 4 NMOS E?H7a:^iEi(MN3)(MN4)M 2|t| dlMS^e! 5EI»]q S2r(VBLP)^og ^sfe ^^ah 

□BILL S^ diiEEE! ^El»^ tlS^ CI-gSF S^ gSlSOl aCK 
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012^ ^2 ^sjg gssci s §SM njs biMsFa saj^jq as^ miaa am. ^31 maa a 
oil sin t? ^^ dlsa£!2^. 4^:71 uiMaoioii ^a^ cooieim §^sfe i«± a=M sr^ e^aai da 
ea §*iM aoiAi, ti HiEas Afoioii sitia uiMaa esiisEj a^on 

^^ &^ ti\E.E[°iW et^A|?l^ ^ HIMa2! AHDIOil XB^OI 2^1 SlEIIl dlMa 

a -iLissi sesiHi ggsK)) yiMEE! =a:^xi sa-M fe^:?! bisaeiss w i §=' m 

°j biMaa;=ami asfe.Maa asF, miaa ^oii aia uisasia, uiMaej 
ofl ^a= aoiae-g^i— isii a=i ei-sa Maa g-sjwi schai, ^i^?! tt a^ dieaej Af 

dlOil d|EEI:2! gShA!±.°l a^^Ofl ISSKfl ^:7I t> dIMEieig SthAI?l= gti- ^eK. 

6^71 &^ HIMEhS! A^O|O^I iByOI S!l Siail SI^SJ 'ilSCHI 21511 dlMSia ESifiTJ 

1 t^ di Mas °s 2^51^ SI 1, 2 saTtAi 5«^sioi ^ss aa5g¥i T^ditj- 
oisi, a ^-ssi disEis =a?t7ji 5iM* g¥s Ese m^Ltm gssh^is tta. 

a 3011 aAl*^.d^^^ ^ql i=-a=a^=i aami sm aiM hsJ} °}mom as diMEi-s eads a 
disas .=a»« □rywoiMCDisobie) aii; i 7as^(3i):?h»i i wsais^ ^. oioiB^ha 

.ZEIil. ^^'l is 1 7jS¥.(31.)2| jqsS" §e|4i2(H| Sin Sa*h«" i!S a'«:¥(32)^ SaSRI dSM 
SOflOIMienable). AiaO.-. 

A12jp. 

nan, SI.2 xis¥(3i)3j uiMasig ma-Ai?i ai 2 xisaizts xisaifih, xiss! aima 
s ss^dsM £jji HIE as =a*^73 ti± m^ii:m d±. s^4S¥)(35)= uiMas =a*h^ t's 

(.±9\n SMOIM AI€!Ef. 

a 4^ s ^>«2i Till 1 ^Aioiio)) 2j*K diMas =a»xi ^s§pi sisaom, a 5^ b 
g-S2i diMEfs =a7tvq 2ie2j g^ ni^aoia. 

a 4(HI aAlth.dhSF H:.^^S£| JH.I -^AIOIKHI °Jt^ dIMEfS ^Eitm 711OIM01I I 1 $ja 

EIS(»L1)01 S7ha:n ia^iM M l..?HuHAIH(41)?h ,S3EI^ si 1 NMOS M?HXI:iEi(MN1:) "133 7II0IM 
Oil SI 2 WaE|-S(«L2)0rS7(aii iS^Ofl M 2 .?HnilA|E|(42)7f S?h£l^ SI 2 NMOS E^H:^|iE^(MN2)g 

:oiiaa s('4:io)2i- siEin.. -^71 si: i, 2 NMos:.M!H7q>:Ei(MNi)(MN2)2j .aaisor z^z.^ s^g 

^ H|EaS/dlpdeFS(BL).(BL/)2f. SIEIDI, ,;g::J| .d|MaS/d|EdhEIS(BL)(BL/)OI S^EIH SI 1, 2 
^§ Sr0i<yS(SAP)(SAN)7k S3FaS.:it':i: g=(430)£| .SlE|il, ^^31 d|MaS/d|Ehie|-S.(BL)(BL/) Ah 
OlOil SiaCH . dlMEhS gSI-iJSSI ag?CHI eSSKSI ^^I ■^^y] d| EEhS/d|Md|EhS (BL)(BL/)l l^AI 
^tl <ie(MN5)lK -fe^Jl d|MEFS/dlMd|EhS(BL)(BL/) AHJI01I SBgOl ^1 SIEIH dlMaS ESI 
.il2:2| a^OII BStlOl dIMEFS ^EIShTQ SS-# dlMEIS/dlMdhaS(BL)(BL/)£S 2 

^o\^ SI 1, 2 Sa^Xj 4:EKMN3)(MN4)g 5*lS|-qi ^gg aiS5g^(420)M 

Oi:?|A|, .^'-?| .mSh 4=&(>IN5)& TflDIMOil dIMEhS ^thils^k ±2.^ d|MaS(BL)OI S§£l 

D) aaiSOII dlMdl-aS(Bb/,)OI SiaH, -^^i?! si l, .2.SaSW 4ia-(MN3)(MN4)S ?)10IMD1I Sgog 
dIMEIS SEI»AI S7l-ail 2f2,^2J :i:2.^0\\ d|EEkS(BL) S- HIMdFaS(BL/)OI SIEICB =£« 

soils diMas ^a*^^ sa-(yBM;)Gi ;S.e5;M s?i-aq. 

a 501! eAlt.^dfi^ goi:, lE-a^airi aaofl si^H aiMBis imiis^rsoiioig eis sa^ecMN 

.5)01 @-2 EP •SI■:;?^SAI^^f S. dlEEI-S S.;d!MdkE|0!j[BL/)f ..m:» AiaP,. 

pi^. si i;xiSAii>di gai^-*;, Hima^j- ^safira* ^iM' :si i> .2 s^sinn 4&(mn3)c«m)oi 
@-s aoi biEas(BL)%a! d.lMd^Ei:S(BL/)# a-asi bimas sa^ta 'agrcyBLPxsj fflis.5a*OT 

.' AI SO" . 

CDfifAl, 4EKMN5)0i S-i AfOIDil i^l 2 X!SA!^^ §2^ «! 1, 2 ^EiT^m 4^B(MN3)(MN 
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s aw 5.j>m u^2^ atDi, e.^^ssi si 2 ^aioochi siti- bisae! =2mxisis= miea m6io)2}, ^ 

71 OilHEl ^(610)011 SIS d|MEe!/HimEje!(BL)(a./)2h ^►^l UIMef°iyblMHia2!(BL)(BL/)0il ^ 
a= MOIEIM ai(630)£f SlElil, -^^l U|Ea°l/b| Eue^o|(BL.)(BL/) ATOIM SISI 

01 Hi EEf°! gShtiSSJ. a^OD mSBm HIMBfei/UIMd|-EE!(BL)(BU')g §tFAI3l^ gSf 
(MN5)2f. -^I^l blME£i/U|MUtSJ£!(BL)(BL/) AfflllHI XB^OI 5! 1 31 £12 2I^2J ilSlffl 

uiMeiei =a*^Xl .ssm BiMsje!/uiMHhEje!CBL)(Hy)£s s^si^ « r, 2 4^3 

0)3|A1, ea.*EK(MN5)£.;MGIM01l .;^7I . UIMEie!/HIMbf^^ .bIMa. 
2! •gtt^S^K a^raa ,-^^ aiEHFS!(Ki)OI -SIEIDI ESUeiM UIMbhSfe!.(B&')dr aiail., "^31 
M 1, .2 HEI^S #ei(MN3)(MN4)S Jfl.OIMOfl-:.-Sgos rU|MSfS! l»aS7t;ei3eiil -2}2fg;i^^^^ 

yiMa2!/biMbeha(BL)(Hy)o( agaa. Eaaofl:5%iw3a(BN6)oii.-2ise. him =El;c^3q aa-cvH. 

R)OI ei^HJQ. . 

biaf s si 2 uMmm 2li^ tiisEi-'S! =Eij^xi sig°i e^vs pgaf 

£ SHI sMti urn rn^sism^ ssm sisa ^e. ds^i- eitmoiM as jh 1 739^(41 pi- jgi 

¥(32)?h. =a^}xi dSM aonoie-Aiao. 

0101; RmnTi aonois a ^ soioi i^ia asg aioiioig ai?i2. mmm a 

£011 Sloll U|MB|Oi pSK:!£7h SIQ. 

1133, ^^31 b|E32! aOflblS aal W 2 XI3¥(34)0|1 2|tH M 2 -7aaAIZK^ .dfi 

3F30I10IM ao. 

D13IAi 4^31 blMEfS.SadSI'h 30||O|g aS Wm 4sEKMN5)0l @-S aOl fli 2 XI3AIZ.K S3 U|M 
a3(BL)]U HIMbeh3 (BL/)# mmi&O-. 

OIHB, b|EE^3 =£1*1X1 2gr(VHJ')g >;9|X|(ifN6)(Hl £|SB aOi &^EH0|°S «1 1, 2 5E| 

□an, m 2 xl^Al^^ $ tnm aoi si i, 2 ^sfm 4=b(mn3kmn4)oi uiMEfa =a 

sef(VBLP)i yroFAi uiMEh3(BL) a uiMbi-a3(a./)E biMaa =a»73 agr(VBLP) ei^ 

^7m g^' g.^^sHi biseia sami tis^ cnai- &g saf^h siD. 

a=-a=a=J=i eEOiiAi sijm dsi. soiioiM ail" 3? Al^^.7;l9elo^ ia^txi dsl acHioiM 

at.t. biMasvOJiMbiaagVs^ sa^^nsras^ yiMEFa/aiMuieiae sasfe- satHi m 



m=m 1 

Diisa €13^. ^■?\ misa aog sss «h mmisi^-sit. ^31 biMBiaoi ^a^ mm^ ^^t\^ 

uHBsl DflESa §!«IOi! 2{0IAI, 
^i^:?] t^ «^2| U|MEh3 AHJKW SSaCH HIMSE! §Sh4J22J SqiW S&SIOt 6^31 ti «f2| UjMShag 

^i?!. ^ bisEia AmitHi xHyor^i 3iaii himefs =a?^}xid2:2j a^oii iseHS bimefs 
£a»:^i sgj-M 6f?i bisa-3ss s^fs a. i g si 2 =a»73 4Bt JEiitKD! eyn^g^ 
# ?uit.^ biM£(3 Ea^73 as. 

2 

si..h.%nHi, aoiAj, ^:?i,-gsi- ^aei s^wi biMEFs s uiMbi-asoi aiaiQ-^iioiEoii biMaa 
€Shys7Ke)3ia& 3g ^g«s UIESF3 seist-jq as. . ■■ ■ . 

n 1 t-i-wi 2J0IA!, •^71 ;i 1, 2 5a»xi 4is-2i JiioiMOii uiMaa E.^nT\ ds^h sg£s a^ran 
2i-2t.oj ^^011 HisEf3 s biMbi-aaoi 3iaDi EEflsoij biMaa =a«^3q astoi ss^s 
a= efe Hieaa: =a«-7a as. 

SI 1 tHHI aOlAI. UIMEf3 EBiWi dSb a=-a=Ell*l HEg 35011 =a»;q SI Wa SOU 2J 
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SB ti\ESi°} eshysi't ejofloiM an i§ Aiie ^oii awioiM «s°i 
n7i as. 

gqiS 5 

fd!i ssM ffoai miHei §*](hi sipiaj, 

tt .HiEEK! Awiofl siaol HiMaei gadssi a^oo .ssshji ti «2) uiMaeiM 



«l 5tJ-0il SiDIAI. ^31 €a 4=921 2^011 dlMEfSJ S bimEfSldl SiaH ?II0ISIHI BIMEjei 
7 

SI 5:^nHi..$i"oiAi.i 4^i7l..»l i^-2.,=5i*i-xi ^^i^^2j w uiiaa .esds^t sess .sj^faii sj-^f 

2J ifiiJHI. b|EE|°!:-i! H|MHhEiaG|'>S.iaQ 2J«|| aiffla.& UIMEK! EEI»7a 

aaQ!..e!3}a..=-af HiMEh;2!.:sEi3!:hxi as. 

M 5 tJOfl SiOIAI, ^71 <M3:^ ^=-E| = ai4=| e=g 3°0fl =3^73 TiflOJtiSOIl 2j5|| dlMEfS! 

e5ii!2:'f siMoiM an Al^^ son °imm a= a# ^s^g diseis! iBwxi as. 
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